Introduction
Lung cancer is the most commonly diagnosed cancer and frequent cause of cancer death worldwide [1] . The majority of lung cancers are diagnosed as non-small cell lung cancer (NSCLC) [2] . Complete surgical resection is the recommended therapy in all guidelines, and is used to treat NSCLC Stages (I-II) and specific cases of Stage IIIA disease [3] [4] [5] . Cisplatin-based adjuvant chemotherapy recommended for patients with Stage II-IIIA disease provides a small (5.8%) benefit in the 5-year rate of disease-free survival, although the associated toxicity is substantial [6, 7] . With standard treatment, patients with resected NSCLC have a 5-year overall survival of 58-73% for Stage I, 36-46% for Stage II and 24% for Stage III [3, 4] .
There is a need for improved NSCLC treatments with higher efficacy and reduced toxicity compared to platinum-based regimens. New treatments for advanced NSCLC, such as targeted therapies, antiangiogenic agents and immune checkpoint inhibitors, are currently being investigated in early stage NSCLC [8, 9] . However, cost and affordability have been identified as major factors contributing to inequitable access to NSCLC anti-cancer drugs in European countries [10] . In many countries, decisions concerning drug access are made by health technology assessment agencies and reimbursement authorities. Data describing treatment patterns, outcomes in routine clinical practice, and an understanding of resource use and costs, which are not collected during clinical trials, are necessary to the quality of the decisions made by these agencies. To our knowledge, there are no comprehensive burden-of-illness data for patients with completely resected stage IB-IIIA NSCLC.
We report a retrospective, observational burden-of-illness study in France, Germany and the United Kingdom (UK) among 831 patients with completely resected stage IB-IIIA NSCLC (LuCaBIS: a burden-ofillness study in patients with stage IB-IIIA Non-Small Cell Lung Cancer in France, Germany, and the United Kingdom). Using medical charts and patient surveys, we identified low use of adjuvant therapy in patients with Stage IB disease (15.1%). Higher treatment rates were seen in more advanced disease stages (Stage IIA, 52.0%; Stage IIB, 58.2%; Stage IIIA, 71.4%), for which available evidence more consistently shows a survival benefit.
A similar pattern of adjuvant treatment use was observed in each country in terms of stage, although for each stage and overall, adjuvant chemotherapy was administered most frequently in France (61.8% of patients), intermediately in Germany (51.9%), and was used the least in the UK (33.4%). 40% of patients had disease recurrence or died during the study follow-up period (median follow-up of 26 months). Here we report the resource utilization and monetary costs associated with patients with completely resected stage IB-IIIA NSCLC from the same study.
The clinical aspects of this study are reported in a back-to-back manuscript in this issue.
Materials and methods
The study (ClinicalTrials.gov identifier: NCT01772225) was conducted in 39 specialist cancer centers, teaching hospitals and tertiary referral centers in France (14 centers), Germany (11 centers) and the UK (14 centers), providing a range of geographic locations and institution types within each country. Medical records in each center were screened for patients presenting with (or progressing to) stage IB-IIIA NSCLC between 1 August 2009 and 31 July 2012. Each center aimed to enroll between 5 and 30 patients. A limit of 30 patients per center was imposed in order to avoid potential bias arising from differences among centers in treatment practices combined with an imbalance in the number of patients included from each center. In sites with more than 30 potentially eligible patients, a systematic quasirandom sampling method (i.e. based on a generated random number) was used for patient selection to minimize the potential for selection bias and domination of one site over the others.
Inclusion and exclusion criteria
Patients (living or deceased) identified by medical record screening were eligible if they were ≥18 years of age, had undergone complete resection (no residual disease) of stage IB-IIIA NSCLC, and if the investigator/study site had been the main care provider for the patient during the period of NSCLC treatment or management.
Patients were excluded if they had undergone wedge resection, if their resection was less than 1 month before study screening, if they had received investigational adjuvant systemic treatment within a clinical trial, if they had received treatment for concomitant cancer, or if they were lost to follow-up. Patients who participated in randomized trials of treatment after recurrence of NSCLC were included.
Study objectives and procedures
The objectives of the cost analysis were to estimate the level of resource utilization, direct and indirect costs associated with managing patients with resected stage IB-IIIA NSCLC during adjuvant treatment, prior to disease recurrence/progression, and after disease recurrence/ progression. The study was designed to collect three types of resources (direct costs, indirect costs, and patient out-of-pocket expenses) in order to provide a real-world cost representation of NSCLC management. The cost analysis included surviving patients in order to collect information via a patient survey about healthcare resources from providers other than their main NSCLC treatment center (for example local hospital emergency care and general practitioner visits), indirect costs (lost productivity for patients and caregivers), patient out-of-pocket expenses (non-reimbursed transportation and childcare) and health-related quality of life (QoL) using the EQ-5D questionnaire. The study also included patients who were deceased in order to research the period of care up until the time of death.
Detailed information about demographic and disease characteristics, disease progression, adjuvant treatment, and resource utilization was extracted from patients' medical records by their physicians or site staff using a custom electronic data collection form. Information was collected from diagnosis until death, or until the last entry in the record. The patient survey was administered to patients still living at the time of the study. Patient surveys were completed from July 2013 through January 2014. The recall period of the patient survey was limited to 3 months to minimize recall bias, but included exceptional events such as hospitalizations and changes in employment status due to their NSCLC, which the patient would be expected to recall with more reliability and which represent substantial costs. Physicians did not send the survey to patients if they felt that this was inappropriate for that patient. Informed consent was collected only from living patients who participated in the patient survey according to country-specific procedures.
Analysis
Descriptive summaries of results were generated by country and no statistical comparisons were performed. Costs were estimated from the healthcare provider and societal perspectives in euros (€) (and pounds sterling, £, for the UK). Monetary values for resource use were identified from published country-specific recognized sources (reference year 2013/inflation-adjusted to 2013). UK-specific costs were converted to euros using an exchange rate of £1 = €1.22 (2013).
Costs were summarized for each country for four disease phases: 1) the adjuvant treatment period defined as the period from the date of surgical resection until the date adjuvant treatment ended; 2) the disease-free post-adjuvant (or no adjuvant) period, defined as the period from the date of surgical resection until the date of first disease progression (death or end of follow-up, whichever came first) in patients who did not receive adjuvant treatment, and as the period from the date adjuvant treatment ended until the date of first disease progression (death or end of follow-up, whichever came first) in patients who had received adjuvant treatment; 3) the period of locoregional recurrence defined as the period from the date of first disease progression until the date of detection of metastatic disease (death or end of follow-up, whichever came first) and; 4) distant metastatic and terminal disease, defined as the period from date of first distant metastasis until the date of death (or end of follow-up) in patients who did not experience a time of locoregional recurrence only, and the period from the date of detection of metastatic disease until the date of death (or end of followup) in patients who did experience locoregional recurrence adjuvant treatment period.
The duration of follow-up was the date of diagnosis until the end of data collection or date of death. Resource utilization recorded in the medical record abstraction form was analyzed over the duration of follow-up. Resource utilization recorded in the patient survey for the past 3 months was also reported. The following were estimated separately for each of the disease phases and overall across all disease phases:
• NSCLC-direct costs -treatments, adverse events, hospital and emergency visits, diagnostics, hospice and other costs, and reimbursed transportation.
• Additional community care direct costs -medical care visits outside of the participating physician'so ffice, and hospitalizations in a hospital other than the NSCLC center.
• Indirect costs -cost of lost work days for patients or caregivers, and costs associated with a change in job status due to NSCLC.
• Out-of-pocket expenses -cost of childcare, and non-reimbursed transportation costs incurred by the patient or their family/friends.
For each patient, monthly costs were estimated by dividing his/her total NSCLC-care costs accumulated during the disease phase by the duration of follow-up (or recall) within the disease phase. Missing values were assumed to be the mean of the non-missing cost data within each disease phase period. Analyses were performed using the software SAS.
Estimation of direct costs from resource utilization data
Information on physician visits, hospitalizations, adjuvant treatments, radiotherapy, post-progression systemic therapy, toxicity management, emergency room visits, rehabilitation, diagnostics, hospice care and reimbursed transportation costs was collected from the medical records. Not all patients included in the medical record abstraction completed the patient survey, therefore the calculation of total direct costs was made separately for data collected from medical record abstraction (NSCLC direct costs) and from the patient survey (community care direct costs).
Estimation of lost productivity costs
The cost of lost work days for patients until death or the end of follow-up (whichever came first) and caregivers in work was estimated from the number of work days lost that were reported in the patient survey and the national average salary (from national statistics). The cost associated with changes in job status (e.g. permanently disabled, early retirement) due to NSCLC was estimated using the friction cost method [11] .
Because disability benefits were obtained only from living patients who completed the survey and not from all patients for whom a medical record abstraction form was completed, they were not included in the total direct costs but were reported separately to avoid bias due to missing data. Disability benefits were excluded from total indirect cost estimates in the UK on the basis that these were transfer payments. For France, disability benefits are paid by the health insurance company and were therefore included in the total direct costs (health insurance perspective). For Germany, disability benefits are not paid for the first 6 weeks. Costs thereafter were included in the total direct costs (health insurance perspective).
Estimation of out-of-pocket expenses
Out-of-pocket expenses were estimated based on the patient survey 3-month recall period. Childcare costs were estimated from the number of days of childcare due to NSCLC and the unit daily cost for childcare in each country. Transportation costs were estimated using the number of visits to the main NSCLC treatment center from the medical record abstraction, the usual method of transportation and journey time collected in the patient survey, and cost estimates for each transportation method. When available, journey costs used national data (e.g., statutory mileage Approved Mileage Allowance Payments rates) or local data examples (e.g., local taxi and public transport rates).
Estimation of national cost-of-illness
The national cost-of-illness due to Stage IB-/IIIA NSCLC (direct costs, indirect costs, and out-of-pocket expenses) was computed based on mean annual per-patient costs (12 × mean monthly costs) from the current study multiplied by the number of prevalent cases of resected Stage IB-/IIIA NSCLC in each country.
The annual incidence of all lung cancers in the study countries was obtained from the 2012 EUCAN (European Cancer Observatory) registry [12] . Of all incident lung cancers, 85% were estimated to be NSCLC [13] [14] [15] . 39% of incident NSCLC were estimated to present as stages IB-IIIA, and 67% of these were estimated to undergo complete surgical resection [16, 17] . Annual incidence counts of resected Stage IB-IIIA NSCLC were calculated as the product of these terms (annual incidence count for all lung cancers in a given country × 0.85 × 0.37 × 0.67).
Prevalence counts in each country were estimated as the annual incidence count multiplied by the average survival time (approximately 4 years) for patients with resected Stage IB-IIIA NSCLC based on data reported by the International Adjuvant Lung Cancer Trial Collaborative Group [18] . Annual per-person costs were obtained by multiplying average monthly costs by 12, and national total costs were calculated by multiplying annual per-person costs by the estimated prevalence counts.
Results
Data were extracted for 831 patients from 39 centers (Fig. 1 ). Of these patients, 526 were invited to participate in the patient survey of which 306 were completed (104 in France, 127 in Germany and 75 in the UK), with an overall response rate of 58% (306/526). The median follow-up period for all patients was 26 months; 30 months in France, 24 months in Germany and 25 months in the UK.
Of 831 patients, 62% (513/831) were male, although the proportion ranged from 70.9% in France to 61.0% in Germany and 54.6% in the UK. Overall, 67% (557/831) were aged > 65 years at diagnosis and there were 20-30% of patients in each disease stage. Adenocarcinomas were the most prevalent (53%) followed by squamous cell carcinoma (38%), large cell tumors (2%) and other/unspecified (6%). Overall, 7.7% of patients had participated in clinical trials of post-recurrence treatment. Clinical and disease characteristics and clinical outcomes of patients are described in Chouaid et al. (back-to-back publication in this journal issue).
Quality of life
The mean (95% confidence interval [CI]) health utility weight estimates based on the EQ-5D index for the subset of patients providing a patient survey were 0.72 (0.68-0.75) for patients who were disease-free (n = 238, ranging from 0.71 in Germany to 0.73 in France), 0.62 (0.51-0.74) for patients with locoregional recurrence (n = 19, ranging from 0.58 in Germany to 0.66 in France) and 0.67 (0.55-0.78) for patients with distant metastasis and/or terminal disease (n = 32 ranging from 0.59 in the UK to 0.73 in France and Germany). A higher EQ-5D score indicates better QoL.
Direct costs
50% of patients were hospitalized during the adjuvant treatment period for reasons other than adjuvant treatment administration, and 19% were hospitalized for events related to adjuvant therapy (Fig. 2) . The percentage of patients who were hospitalized, and the duration of hospitalization, was the highest in distant metastatic and terminal disease phase in all countries (Fig. 2) . Overall resource consumption, in terms of the number of episodes of use of each resource was the highest NSCLC: non-small cell lung cancer, UK: United Kingdom. *12 patients had a progression date that was before/during adjuvant treatment which continued unchanged after disease progression, 2 had a surgical resection date during/after adjuvant treatment, 4 reported a start of adjuvant treatment date that was > 100 days post surgery. Fig. 2 . Percentage of patients hospitalized by disease phase (from medical record abstraction).
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during the disease-free, distant metastatic and terminal disease phases (Table 1) .
Resource use was similar between countries except for generally higher use of diagnostic tests in France and Germany than the UK; higher use of radiotherapy in France during all disease stages; greater use of chemotherapy during disease progression in France (see companion publication) and longer duration of hospitalization in France compared to Germany and the UK during disease progression (Appendix A Tables A1 and A2 ). For example, during the period of locoregional progression, the mean number of radiotherapy courses was 25.1 in France versus 3.5 in Germany and 1.2 in the UK; 65.8% of patients received systemic chemotherapy in France compared to 42.3% in Germany and 31.8% in the UK (see companion publication); and the overall length of hospital inpatient stay was 19.3 days in France, 14.7 days in Germany and 14.0 days in the UK. Similar trends were observed during the phase of distant metastatic and terminal disease (Appendix A  Table A2 ).
Additional resource consumption was also identified by the patient survey including visits to or by healthcare professionals such as nurses and general practitioners, visits to emergency departments, counseling and periods spent in hospice or nursing home care (Appendix A (Fig. 3) . The largest cost drivers were treatment costs in France and, to a lesser extent, in the UK (€12,375 and 3694, respectively), and hospitalization and emergency department costs in Germany (€7706). The total mean per-patient costs associated with management of adverse events during adjuvant treatment were €1063 in France, €1282 in Germany, and €894 (£733) in the UK.
In France and Germany, monthly direct costs per patient (the total Table 1 Adjuvant treatment and resource use associated with resected Stage IB-IIIA NSCLC by disease phase for the major direct resource categories (from medical record abstraction). direct costs divided by the number of months the patient spent in the different disease phases) were the highest during the distant metastasis/ terminal illness phase (€15,562 based on 76 patients in France and €6047 based on 66 patients in Germany), followed by the adjuvant treatment period (€2361 based on 155 patients in France and €2278 based on 149 patients in Germany) ( Table 2 ). In the UK, the largest monthly direct costs per patient were for the adjuvant treatment period (€2490 based on 98 patients) followed by the distant metastasis or terminal illness phase (€2162 based on 58 patients).
Indirect costs and out-of-pocket expenses
One half (51.5%, 428/831) of patients were of working age (aged < 65 years) at diagnosis and, approximately 10% of patients overall (30/302, data missing for 4 patients) reported being on longterm (> 3 months) sick leave, disability leave, permanently disabled or a leave of absence from their job. Overall, 24.7% (70/283, data was missing for 23 patients) stated that their employment status changed as a result of their lung cancer; 16% of patients (15/97, 7 with missing data) in France, 36% (44/122, 5 with missing data) in Germany, and 17% (11/64, 11 with missing data) in the UK. Of 50/302 patients (16.6%) across all countries who were employed full-time or part-time at the time of the survey, 19 (38%) reported missing a median of 2 weeks of work (mean 32.0 days) in the last 3 months.
Overall, 8% (25/306) of patients received disability benefits for a mean of 17 weeks. To provide a cost estimate for the disability benefits, the duration of benefits was combined with country-specific unit costs. In the UK, the overall cost was €105 (£86) per patient; however, due to the method by which disability costs are paid in France and Germany, disability costs were bundled with additional community-care direct costs in these countries. Total community-care direct costs were €3423 per patient in France, €1265 per patient in Germany, and €794 (£651) per patient in the UK. Mean total indirect costs per patient were estimated as €696 for France, €2476 for Germany, and €1414 (£1159) for the UK (Table 2) .
National cost-of-illness
The annual incidence estimate for completely resected stage IB-IIIA NSCLC was 8895 in France, 11,287 in Germany, and 8970 in the UK (Table 3 ). The corresponding national prevalence count estimates were 35,580 in France, 45,148 in Germany, and 35,880 in the UK. The final prevalence estimates, when combined with the annual per-person costs for direct, indirect and patient out-of-pocket expenses, provided annual cost estimates for stage IB-IIIA NSCLC of approximately €478.4 million in France, €574.6 million in Germany and €325.8 million (£267.1 million) in the UK (Table 3 ). The annual indirect national cost estimates were approximately €35.7 million in France, €111.5 million in Fig. 3 . Direct costs (per patient) associated with NSCLC over the follow-up period by country for the major direct resource category (medical record abstraction). Country (n = x), y = number of patients and mean duration of follow-up for the specified phase and country. Treatment costs = systemic therapy, radiotherapy, gamma knife procedures, brachytherapy, laser surgery, photodynamic therapy, and embolization, and are obtained by adding up the treatments during the adjuvant treatment period during the no-recurrence period and systemic therapy and chemotherapy received during later phases along with the associated administration costs. Supportive treatment costs = Supportive treatment during the adjuvant treatment period including pegfilgrastim, filgrastim, erythropoietin, and aprepitant. Visit costs = Visits to specialists (oncologist, pulmonologist/respiratory specialist, palliative care physician, surgeon, other), nurse visits, and counseling. Diagnostic costs = X-rays, PET, CT, PET-CT scans, MRI, nuclear. Hospice and other care costs = Home/hospital medical care in the home. Reimbursed transport costs = Ambulance and other transportation to the primary NSCLC-care clinic, or other transports paid by health services. NSCLC: non-small cell lung cancer, n: number of patients, UK: United Kingdom, MRI: magnetic resonance imaging, PET: positron emission tomography, CT: CT: computed tomography.
Germany, and €79.4 (£65.1) million in the UK. Annual out-of-pocket expense estimates were reported for Germany (approximately €3.4 million for non-reimbursed transportation) and the UK (€2.9 million [£2.4] for non-reimbursed transportation and €1.08 million [£887,649] for childcare) only. In France, annual out-of-pocket expense estimates were assumed to be zero where cancer care (including medical transportation) was fully covered by the national health insurance under the status of long-term illness.
Discussion
To our knowledge, this is the first study to comprehensively describe the burden of illness in patients with completely resected stage IB-IIIA NSCLC. This study assessed healthcare utilization and costs among patients with resected stage IB-IIIA NSCLC diagnosed in France, Germany and the UK between 2009 and 2012. A combination of medical-record data abstraction and a patient survey allowed us to capture information about resource use from a wide range of service providers, and to estimate the financial burden for patients, caregivers and their employers. Uniquely, our study estimated the cost of adverse events associated with adjuvant treatment, as well as indirect costs that are often absent in many cost-of-illness studies.
In each country, the monthly mean per-patient direct costs were higher after disease recurrence (locoregional or distant metastasis/terminal disease phases) than during the disease-free period. Costs during the adjuvant treatment phase were also substantial, driven largely by the costs of drugs and hospitalizations/emergency department visits.
The overall costs of treating resected Stage IB-IIIA NSCLC, and the monthly distribution of costs over each disease phase varied considerably in each country. These contrasts reflect differences in patterns of resource c o n s u m p t i o ni ne a c hc o u n t r y ,w i t hl e s su s eo fr a d i o t h e r a p yo rc h emotherapy after disease progression,a sw e l la sf e w e ri n v e s t i g a t i o n sa n d shorter hospitalizations in the UK, compared, in particular, with France. Some of this variability will also reflect differing unit costs, differing distribution of direct/indirect/out-of-pocket expenses in each country and different coverage of some expenses by the local healthcare system. For example, out-of-pocket expenses to the patient in France are low due to the high coverage of these costs by the national health insurance. NSCLC: non-small cell lung cancer, CI: confidence interval (95 percentile bootstrapped CI using 10,000 samples), SD: standard deviation, UK: United Kingdom. a Costs in the adjuvant treatment phase are the mean among patients who received adjuvant treatment, not the mean among all patients in the cohort (some patients did not receive adjuvant treatment). Total NSCLC-care direct costs include treatment costs, supportive treatment costs, hospitalizations and emergency costs, visit costs, diagnostic costs, hospice and other care costs, and reimbursed transportation costs (medical record abstraction). Missing costs are imputed from patients with available data. Total out-of-pocket expenses are determined by adding up the non-reimbursed transportation costs associated with treatment visits and visits to specialists (medical record abstraction).
Costs for patients receiving adjuvant treatment were similar across all three countries (range €8955-€9151 during the treatment period). However, total overall direct costs were lower in the UK (€8377) compared to France and Germany (€19,057 and €14,185 respectively). This was largely due to a lower proportion of patients receiving adjuvant therapy (33.4% in the UK versus 61.8% in France and 51.9% in Germany) and lower costs after disease progression in the UK.
While we did not identify any study describing the overall costs of care associated with resected NSCLC, there are published data that describe the cost of care of advanced (Stage IIIB and IV) NSCLC. The total per-patient cost of care of advanced (Stage IIIB and IV) NSCLC in Spain was estimated between €11,301 and €32,754 (from the start of active anti-cancer therapies until death), varying according to the number of treatments received (2009 prices) [19] . In the United States, the cost of treating advanced NSCLC increased substantially during disease progression, and the authors concluded that disease progression was a significant clinical event in terms of cost implications [20] . One Mexican study that included all lung cancer types and early disease stages, estimated that the annual cost per patient of Stage I disease was $13,456, Stage II disease $35,648 and Stage III disease $106,186 (2013 prices) [21] . Chemotherapy treatments exceeded other costs during Stages II and III. None of these studies considered the contribution of indirect costs and costs of adverse events to the overall burden of illness, and several used modeling approaches based on expert panels and published data to determine time to disease progression.
We collected real-world information from a large cohort of patients with NSCLC. This approach provides advantages to previous studies because it provides a comprehensive view of the resource use and clinical outcomes of patients with NSCLC. Our wide-range approach collected information about diagnostic tests performed, visits and treatment by nurses and home hospital staff, and information on the direct costs of community care via the patient survey. Furthermore, we collected data using a combination of practicing-physician-led characterization of medical practice through medical record review, and patient-reported data collected via a patient survey. This combination of data sources allowed for timely collection of a wide range of direct and indirect costs, including costs accrued outside of the main NSCLC center of care, and is therefore more likely to represent the true economic burden of illness incurred by the participating patients. The patient survey was able to collect data from local hospital care or emergency department visits, but these data may not have been fully captured since we relied on patient recall and a limited recall period of 3 months. Recall bias and uncertainty around the accuracy of the information collected through the patient survey is a potential limitation of our study.
QoL measures suggested a higher utility score during the period of distant metastasis and/or terminal disease than in the period of locoregional recurrence. However, there were few patients who provided QoL data during these stages, resulting in wide 95% CIs.
While we selected sites to achieve variation in geographic location, size, and type of center, the study data are not guaranteed to be representative of all sites and physicians treating patients with stage IB-IIIA NSCLC across each country, potentially leading to inaccuracies in our national cost-of-illness estimates. Furthermore the limited sample size may also be a source of imprecision. No external validation of data from the medical record abstractions was possible because of the need to protect patient confidentiality. As is the case with all studies that rely on existing medical records, availability of information in records varied by physician practice and by country, and reflects differences in practice patterns, recording practices, and medical norms. [11] . 85% of incidence cancers were estimated to be NSCLC [12] [13] [14] . b Among patients with stage IB-IIIA NSCLC, 39% of incident NSCLC were estimated to present as stages IB-IIIA, and 67% of these were estimated to undergo complete surgical resection [15, 16] . The annual incidence counts of patients with newly diagnosed stage IB-IIIA NSCLC with complete surgical resection was obtained by multiplying counts in row 1 by 0.67. Values were rounded to the next higher integer. c Prevalence counts were obtained by multiplying incidence counts in row 2 by the median survival time of patients with stage IB-IIIA NSCLC and complete surgical resection, taken as 4 years from [17] . Values were rounded to the next higher integer. d Per-person-costs were obtained by multiplying the average monthly costs by 12. e National total costs were obtained by multiplying the per-person costs by the estimated prevalence of counts of stage IB-IIIA NSCLC patients with complete surgical resection.
S. Andreas et al. L u n g C a n c e r x x x ( x x x x ) x x x -x x x

Conclusions
Our study provides real-world data describing country-specific costs associated with the treatment of Stage IB-IIIA NSCLC. Treatment of Stage IB-IIIA NSCLC is associated with large annual national costs in all three countries of which a majority is incurred during disease progression. The study findings can assist decision-makers to understand cost patterns associated with the management of NSCLC, and can be used for assessing the benefits and costs of new NSCLC treatments.
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• Comité Consultatif sur le Traitement de l'Information en matière de
Recherche dans le domaine de la Santé (CCTIRS).
• Commission Nationale de l'Informatique et des Libertés (CNIL).
Informed consent was collected from living patients who participated in the patient survey following country-specific procedures. Consent was obtained by the patient's clinical care team. Living patients who did not participate in the patient survey, but only had their medical records abstracted, were not asked to provide informed consent. Families of deceased patients were not contacted during the study, and no informed consent was collected for the inclusion of data from the medical records of deceased patients. In addition, no attempt was made to collect patient survey data from family members of deceased patients.
Data anonymization process
No patient-identifying information was collected during the study or accessed by study personnel. Only members of a patient's clinical care team who entered the patient's data without any identifying information, were aware of each patient's identity. Each study center assigned a unique patient-identifying number, which was linked to the patient's name only at the clinical site. RTI Health Solutions and Kantar Health study staff received information identified by this number. Only the physician and the physician's staff providing medical services were able to link the patient number back to the patient. All data was handled in strictest confidence in conformity with national and international data protection regulations.
Appendix A Table A1 Resource use associated with resected Stage IB-IIIA NSCLC during the adjuvant treatment period and disease-free periods, by country, for the major direct resource categories (from medical record abstraction). N: number of patients, SD: standard deviation, NSCLC: non-small cell lung cancer.
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